Introduction
by complex tones, as in Cantonese and Fuzhou, or additional consonant-tone interaction as in Tupuri, Madurese and Kanazawa Japanese.
The phonology of Slovenian, which we discuss here, offers a clear case of tone-vowel interaction that isn't complicated by consonant quality, phonation type, or syllable structure. Slovenian shows that lax vowels preferably occur with Low tones and tense vowels with High tones. In the native phonology, lax mid vowels are disallowed with High tones.
In the loanword phonology, only High tones are allowed, and hence mid vowels are tensed to fit them. This uniformity of target and heterogeneity of process is a hallmark of markedness in Optimality Theory. We propose the markedness constraint *H/[−ATR −low], and show its ranking in the native and loanword phonologies of Slovenian. No other phonological property can be held responsible for this interaction.
The nominal system of Slovenian
This paper focuses on the nominal system of Standard Slovenian, as it is spoken in Ljubljana (henceforth, Slovenian), also the dialect of the alphabetically second author. Slovenian contrasts two tones on the stressed syllable, High and Low, as in (1).
Our focus is on nominal paradigms, which are representative of the phonology of the language. With six cases and three numbers, Slovenian nouns are richly inflected. For the majority of nouns, the tones and stress do not change throughout the nominal paradigm,
shown by the representative examples in (2).
NOM.SG ko"Rák be"dàk
ko"Rák-oma be"dàk-oma
Previous descriptions of Slovenian tone contain conflicting accounts of tones that appear after the stressed syllable (Toporišič 1968 , 2000 , Herrity 2000 , Lenček 1981 , Srebot Rejec 1988 . However, Jurgec (2007a,b) shows that these tones are boundary tones that are assigned at the phonological phrase level, as evidenced by their absence inside compounds.
Since this paper deals with the word-level phonology of the nominal system, we abstract away from these phrase-level tones, which do not impinge on the word-level tones we discuss here.
Stress in Slovenian correlates with increased duration and intensity (Srebot Rejec 1988) .
Unstressed vowels are subject to reduction, both of the neutralizing and the non-neutralizing kinds (Jurgec 2005 (Jurgec , 2006 . Contrary to the traditional account (Toporišič 2000) , there is no distinctive length contrast on vowels (Srebot Rejec 1988 , Petek et al. 1996 ,Šuštaršič et al. 1995 , 1999 . Slovenian has nine contrastive vowel qualities in stressed syllables, but only five in unstressed syllables (3). 
3 Roots with underlying tone
We limit the discussion to roots with underlying tone; they constitute the vast majority of all nouns in Slovenian. These nouns have fixed stress and tone (with some exceptions, see below) throughout the paradigm, and contrast High and Low tones (2). In Slovenian, only one tone per Prosodic Word is allowed, which we attribute to the effect of (5).
Every mora associated with a tone (either High or Low) must be dominated by the head syllable of the Prosodic Word.
Hence, for an input with one underlying tone in the root and one in a suffix, only one tone will surface faithfully, the one in the root. The constraint in (6) ensures that a tone from a suffix doesn't flop over to the stressed syllable and surface there. If output tone t ′ corresponds to input tone t, and output mora m ′ corresponds to input mora m, and t and m are associated, assign one violation mark iff t ′ and m ′ are not associated, and t ′ is associated to some other mora m ′′ .
The tableau in (7) 
Tone-vowel interactions
Tone is predictable on the marked vowels {E, O, 2, @}. In this paper we discuss the mid vowels, although the situation is similar-yet more complex-for the other two vowels. In paradigms with fixed stress, which normally contrast High and Low tones on the unmarked 
NOM.SG pRo"mÉt RÉp uz"RÓk bRÓn
In a few nouns, [E] (18) illustrates the situation in the loanword phonology, with a high-ranking constraint against low tones on the head of the Prosodic Word (*∆ σ PWd/L, de Lacy 2002).
Having different constraint rankings in the native phonology and the loanword phonology can be achieved using indexed constraints (Itô & Mester 1995 , 1999 , Pater 2007 appear) or cophonologies (Inkelas et al. 1997 , Anttila 2002 . The argument in this paper is consistent with either approach.
Conclusions
We have shown that the interaction of tone and ATR in Slovenian supplies evidence for a constraint that directly relates tone and vowel quality, *H/[−ATR −low]. Most previously reported cases of vowel quality-tone interactions were problematic due to the fact that the interactions could be interpreted by the mediation of some other feature/prosodic constituent between vowel quality and tone. Since Slovenian does not distinguish quantity or phonation type on vowels, and the pattern holds regardless of neighboring consonants or syllable structure, it constitutes a particularly clear case of tone-vowel interactions.
In the native phonology, *H/[−ATR −low] causes mid lax vowels to surface with a Low tone. In the loanword phonology, where High tones are required, the same constraint causes mid vowels to surface tense. This heterogeneity of process and homogeneity of target (a "conspiracy" in terms of Kisseberth 1970) is a hallmark of markedness constraints.
The proposed constraint, *H/[−ATR −low], directly relates a supra-segmental feature and a sub-segmental feature, contrary to de Lacy's (2007:299) proposal to disallow such constraints. The data at hand, however, makes such a constraint necessary for a complete account of the data.
